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(54) [|iSM®=Si|iit] 



(57) mm] 



(2) #82 00 1-5 2 6 8 8 4 

( b ) (a) ■fy^ib(DES WtD#^M|g«-\0^«. 

(c) mmm^^m. m^-^i^mr^(Dm^mmmmmcomm. 

(d) (c) ■h-^^(Dwmmmm(D. immmm^-^m^ itm^^^m-vcom 
m^^xsmm^ rircmwmtMmmwm. ^ & mc 

(e) (d) i)^i^(DnmmmmM(D. mommm^-^m. itm^^mmx^oDm 

[fl^^S] (a) T^am^nfc««J3S*^#: (aggregate) . mc 

[iMiS4] (a' ) E smm(omm. 

(b') (a')/0^?,OES «©tt^tulK»^Oig«. 

(c' ) mmia^^W. Jfil?f^#lgi-teTtDKtt«|g«£Dfi5ii. 

(d' ) (c' ) i)^i^(Dnmmmmm(D^ immmm'^^m. stm^^mmv 

(OWmm (neural sphere) ^©ti5fifeJ;t>')|iS^n/c^tt^^O#||. 

(e* ) (d' ) ^n^:^)^^U7Mlg«WJi^^T:|,S 

[11^:55] (a' ) vmii!,-^nrmmtimmm^it. wimmmxm 

m L T I ^ § if Sf^Jl 4 lH«0»o 

[iMii 6 ] M ^ Lx^mt^mMm 1 ~ 5 v^-rnj^)^ 1 mmm<Dmmo 



(3) #^2 0 0 1-5 2 6 8 8 4 

[11*:^ 7 ] nmnt Lr^wt^mMm i ~ s v^-rn*^ i mmmcomm 

Tcm^m 1 ~ 5 v^-rn*^ i ot«©«o 

[ft sRJs 10] E s mmmmwmmti-^ibmm^ nrcmMm i ~ s v^-rn?:)^ 

1 ]SIB«0«o 

m^m 1 1 ] fi?Li&!f^ cfc D # e. n/cissRJM 1 ~ 5 v^-rn*^ i 

[fs*^ 1 3] m^^mimm-^nrcmmv^^^m^^ i ~ i o i^-rn;?}^ 
1 ™ig©«o 

[11^:^ 1 4 ] ismi-e^ § 1 ~ 1 3 V ^■rn;i)^ 1 mmmmm^o 

[fl*^ 1 5 ] tmm 1-14 V^-rn;6^ l LT. 

itmm 1 7 ] i ~ s i^-rn*^ i m«ot5ig«o m vitro^^t 
umm 18] ( a ) E s mmcDmm. 

( b ) ( a ) ^ O E S fflia©#^Hu|g«-\cD^«. 

(c) mmm^^^. m^^mmvcDmnummmmcomm. 

(d) (c) m^omMm^^^. stm^^m^vom 

(e) (d) ■^^^(DnmmmmmcD. immmm^^^. ikm^^mmv(Dm 



(4) #^2 0 0 1-5 2 6 8 8 4 

m^mi 9] (a) ic:i3ifmm^mmm^i^. micmmmcmm^'^ 
umm 2 0] ( c ) ic^ifm^mmif b f g f ^^^tm^m i s 

mMmz 1] (d) tc43tt§#^igWbFGF45j:t;EGF>&#W-r 

^if 5f<:^ 18-20 v^tnf^' 1 ]ItBic©;e^?So 

[if M 2 2] ( e ) bFGF*5j;0-'PDGF ^-^^ 

t^tmrn 18-21 v^-rn*^ i m«wSo 

imJ^m 2 3] ( a ' ) E S 

(b' ) (a' ) -h^i^cDE smm(Dnmmmmm^(Dmm. 

(c' ) ifil?ff^-3-igi-fiTOiS#«|g«(Dt^^. 

(d' ) (c' ) fo^(^(D^mmmmm(D^ i^kommm'?-^^. ikm^^i^mr^ 

(e' ) (d' ) ■fy-^^conmnco. ^Mti^^^vrmMmmoD'^M^^t^^ 
§ mmmmm(DM^m(Dxn^^ts c t mm -r ^ - a - n j; tf ^" u 
[iiM2 4] (a' ) vmm^mmm^i^. mcBrnmcmm-^^^ 

im^mz 5] (f ' ) (e' ) *^?.0^'iJ7HLf|g»iD^{(:0. T 
[W5^]S2 6] (c' ) COm^i^mib^hF GF ^^mmmz 3-2 5^^ 

rm^ 1 ]itH*^o^So 

[11*^2 7] (d' ) . (e' ) fc'cttf (f ) -eOift^igt-fijO^^b F G 
FiS^Xf/I^TcliEGF^^^^tm^mz 3-2 ev^-fm^ 1 OTKOT^^So 



(5) #112 0 0 1-5 2 6 8 8 4 

[If 2 8] ( f ' ) •^(D'W^^mt,^ CNTFtfcttTS ^^^T^M 

5f<]i 2 5 ~ 2 7 i^^ttit^ 1 mmmmmo 

^■^§11 5f<]i 18-28 1 OT«o:^?£o 

[fi^:® 3 0] mmmmmm^mnmLrcmmimm^'^^mMm i s 

-29 V^-rn:0^ 1 OT«<D7a?£o 

[If 3 1 ] tmm 1-15 v^-rn^b^ i m^otffwsso. 

3 2 ] if 1 6 1 7 S5«0#M^0. WM3^-\<3Di^i|i(3D 

[ft 5f^^ 3 3 ] m^m 1-15 i^^tH-fy^ 1 TO«otu»fflflao. 

im^m 3 4 ] n^^ i - 1 5 \.^tm^ 1 misoMwsao. 

umm 3 5 ] mm 1 ~ 1 5 i^t^^n*^ 1 «HH«otfiig«©. nm^co 

mm 3 6 ] imm 1 ~ 1 5 i^-rn*^ 1 mtmommmmo). nm^-\ 

(OMM^ (cell-mediated) jt{E?»A(Dfca60'(gfflo 

m^m 3 7 ] mm 1-15 i^-rn*^ 1 OTSotuigMiao. .t°n-^y 

^FOin vitro^/iiCD/c460Mo 

[iflAf<Ji 3 8 ] mm 1-15 i/>-rn:6^ 1 mmm(Dmmmm^^m$m'\i 



C6) #g2 0 0 1 -5 2 6 8 8 4 

[0 0 0 1] 

[0 0 0 2] 

mmi(D^^y^m-Th^o m'^^m\^^rcmmz^\,^r. m^commmmibm^x 

Xl^M^lC^U'^tlX\^^^ (Molecular and Cellular Approaches to the Treat 
ment of Neurological Disease, Raven Press, New York, 1993cf5Bjorklund#lll 

Brustle & McKay, Curr. Opinion Neurobiol. 6: 688-695, 1996) o MtS: 

tcMffl^nrv^^ (Neural transplantation in Parkinson's disease. Raven P 
ress. New York, 1984tfiLindvallil*g|3^^; Olanow et al.. TINS 19: 102-109, 
1996) o 

[0 0 0 3] 

[0 0 0 4] 



mmm~^n^mm^m^t^ aendahl & McKay. TINS 13: 132-137, 1990) „ 
[0 0 0 5] 

cDM^ff±$-ti§ (Renfranz et al., Cell 66: 713-729, 1991) o L/O^L^ 

Westerman & Leboulch, Proc. Natl. Acad. Sci. USA 93: 8971-8976, 1996) o 
[0 0 0 6] 

?^fl§l^i)±i5lO$iMt?^§ (Cattano & McKay, Nature 347: 762-765, 1990; 
Reynolds & Weiss. Science 255: 1707-1710, 1992; Richards et al., Proc. N 
atl. Acad. Sci. USA 89: 8591-8595. 1992; Ray et al.. Proc. Natl. Acad. S 
ci. USA 90: 3602-3606, 1993: Kilpatrick & Bartlett, Neuron lO: 255-265, 
1993; Ray & Gage, J. Neurosci. 6: 3548-3564, 1994; Davis & Temple, Natur 
e 372: 263-266. 1994; Vicario-Abejon et al.. Neuron 15: 105-114, 1995; G 
osh & Greenberg, Neuron 15: 89-103. 1995; Gritti et al.. J. Neurosci. 16 

: 1091-1100, 1996) o Hogjet-e^MH^;6^wwiEW©±iM^Rrt^^--r 

icm'O'A^n^mtim&yLri^^^Ct^m^Lri^^^tf^ (Svendsen et al., E 
xp. Neurol. 137: 376-388, 1996) . ^*ia?-t?M^nfc«ti:^i^lf x^/ h 



(8) #^2 0 0 1 -5 2 6 8 8 4 

mmicrn'O'^^ri^^Ct^^mt^m^t)^^^ (Gage et al., Proc. Natl. 
Acad. Sci. USA 92: 11879-11883, 1995) o 
[0 0 0 7] 

[0 0 0 8] 

Etti^w (Esw) immmvi—mm(o^m^-^\^^x±<mL\^^^mL 

^^-r^^^oTfe^o E sMfiv^xotoAM 9 8 imcWi!br$m~$nrc 

(Martin. Proc. Natl. Acad. Sci. USA 78: 7634-7638, 1981; Evans & Kaufma 
n. Nature 292: 154-156, 1981) o ^n^ti. m^H. 3. 5B@©K<DrtgPffl 

S*>J:<^^nTV^§ (Bradley et al., Nature 309: 255-25 
6, 1984) o E Smm(DO.~~'^rj:!!^mt. fiMMH? (LIP) 0#ST 

(Smith et al., Nature 336: 688-690, 1998) „ ^0. C(DCtlt. E S» 

«m^OiiA^MV^T h^yXv^^i^i^y ^mmm^nr\^^^ (Robertson 
et al.. Nature 323: 445-448, 1986) o feS DS^Ta^V^;?}^ E SMMlt^ 

o ^yh (lannaconns et al.. Dev. Biol. 163: 288-292, 1994) . ^^J^X-^— 
(Doetschman et al.. Dev. Biol. 127: 224-227, 1988) . Ji^ (Pain et al.. 
Development 122: 2339-2348, 1996) . -^M (Sun et al., Mol. Mar. Biol. B 



(9) #5200 1-5 2 6 8 8 4 

iotechno. 4: 193-199, 1995) . (Wheeler, Reprod. Fertil. Dev. 6: 563 

-568, 1994) . tfV (First et al., Reprod. Fertil. Dev. 6: 553-562) , ^ 
hX3\Z.m.^^ (Thompson et al., Proc. Natl. Acad. Sci. USA 92: 7844-7848, 
1995) ^S-t^^^S^1i:&S*^e.^^Mkttttl^«JbW^^nTV>§o F-l- 

^^#imM^i 9 7 5 6 8 6 4. ^^<Dm(fs^ibminm^c^ z-ocdw^^— 

Thompson et al., Science 282: 1145-1147, 1988; Shamblott et al., Proc. N 
atl. Acad. Sci. USA 95:13726-13731, 1998) o ffiOgjacDW^^i:. ms^XS^ 

Wt%^^}Limm^^^Z.}Lltm\^X\^^ (Campbell et al., Nature 380: 6 
4-66, 1996; Wilmut et al.. Nature 385: 810-813, 1997) o 
[0 0 0 9] 

Sifi 2 ~ 3 ^om\-c. V> < Oyb^(7)WB^^>-7°5bV y If h n tc43tt^ E S IffllS 

ym^mt^^h^C^mW^mm-^^r^ (Bam et al.. Dev. Biol. 16 
8: 342-357, 1995; Strubing et al., Mech. Dev. 53: 275-287, 1995; Fraicha 
rd et al., J. Cell Sci. 108: 3181-3188, 1995; Finley et al., J. Neurosci 
. 16: 1056-1065. 1996) o clO J: 5 LT^MbLfcWOlK o^O^ti- :i-n 

(Bain et al., Dev. Biol. 168: 342-357, 1995; Strubing et al., M 
ech. Dev. 53: 275-287, 1995; Fairchild et al., J. Cell Sci. 108-3181-318 
8, 1995; Finley et al., J. Neurosci. 16: 1056-1065, 1996) *5j;tf^~Urffl 

(Fairchild et al., J. Cell Sci. 108-3181-3188, 1995) ^^Lfco 

T^nc. ::irL-ny^MbMflaoioci7^^^^>'hO*tz:43i/^TSB^;|,„ n 



(10) #^2 0 0 1-5 2 6 8 8 4 

[0 0 10] 

E smmfj-'^nmmmmm^m^rcf^mim^mj&mn^nrc (okabe et ai. 

, Mech. Dev. 59: 89-102, 1996) o WLTE«f*i::^o/c E S W^tej&M 

mmmmicM^m-^n^^mWy^^y^yh) ^mmt^ (Fredenksen & UcKay, 
J. Neurosci. 8: 1144-1151, 1988; Lendahl et al., Cell 60: 585-595, 1990 

) o mmiimmmmmw^ (bpcp) (DW^-ric^\,^xcn^(Dmmitm 
mit-^^ icmmLxmmmm tr^^^^ht^x^^ b f g f ^^ip < 

=L~uy^i:X}m.Wm^h^it'^^ (Okabe et al., Mech. Dev. 59: 89-102, 

1996) o L^^L^^b^^^. hv Gv^^-rx(Dcn^(Dmm(Dm'mm\-m^M 

t^~ft-^2-2>iX(Dm\xmzmmm-^(o'A\t(ommm^~^ti^ ccurren 

t Protocols in Neurosclence, John Wiley, New York, 1997ff'0kabe#ll|g|5:7» 

He^^^^fi (reconstructive transplants) tCtiji^^V^ *^{t:E SliflSJiffi 

m (Th^h:^;l/i/y-x') ^^C^-tir^pItm^^^^feD. #»F^-Mti# 

[0 0 1 1] 

ffitci^^s-efe^o t(^ti^^iim\m-xr^fm\m'm\.x^^^ ts^ts^^i3m^m\^^x 
^<o:>f^-^yvymMm-^}hmit^ct\tx^r^\^\ mmmiz.^ smm^^y 



(11) #g2 0 0 1 -5 2 6 8 8 4 

[0 0 12] 

S§ (From Egg to Embryo, Cambridge University Press, Cambridge, iggicfJS 

•^^fc (Bain et al.. Dev. Biol. 168: 342-357. 1995; Strublng et al., Mec 
h. Dev. 53: 275-287, 1995: Falrchild et al., J. Cell Sci. 108: 3181-3188 
, 1995; Finley et al., J. Neuroscl. 16: 1056-1065, 1996) o 

y ^ ymmmx^ § e s »S ^ -n yG:>^mzrD\^x(r>m.^m:!^t\ 
y ^ym\^^bmn-^^tzmmmmmcmt'^m.'^\tfs.\\ Dinsmoref.ic 

mm-^o ^wk. ^wmm\^<.^h.i:i^\t^ (!:>:=. =L~uy^mMWtmm\.fc 

^(DmmiC^h^rimm-^nrj:ti^-Dfc (Dlnsmore et al., Cell Transplant. 5: 

131-143, 1996) o okahei^icx^mm-^nrci^mmit. I T S F n^micBm 
nmm^-^-ti-ish^^-^x^y^^^mt^ s 5 %^xcomm^^\z~^'^?> (okab 

e et al., Mech. Dev. 59: 89-102, 1996) o L*^L*5b^6. cn^cOMMMm 

o:>mmmmmmcimT^ia^'piif:)-f^i:rj:\,^, m^n. i t s f n^m 



(12) #S2 0 0 1-5 2 6 8 8 4 

n^^xjTT'y^ mm(DL:tmnmmmmm^^ c tt^^.-^nrco i t s 
F n ^-^^tm^nram^ b f g f^^tt-^ ^ icj^it^^^ c t^o^^m-^^^^ 

«0 1~2%tCfca^Tm$n/c:tCji^:5:*^^fc (Okabe et al., Mech. Dev. 
59: 89-102, 1996) o -:x~uy(0^it\z.mt^m^ . OkabeS J; fg^^tl 

[0 0 13] 

nm^^^mm^-^micu ^rc^y}£^sic^i^mmm^. m^n. nmm 
^jb^ c^mrj:mW](D^m^^ 5 5 x u ymm rcim^~^-u y ©a^ 

[0 0 14] 



(13) #S200 1-5 2 6 8 8 4 

m 

b F GF 

i^mmmwmmmm^. fgf-2 mmmmmmmm'^z:} tMi^^nm 

CNTF 
DMEM/F 2 

^>-s^yn{fiE-Y-^>lg±fi/»5>y^XF 1 2 (1 : 1) o M^#±g« 

^mm-e^^^mmicx^m^rjimmmmmm &l ufe Technoiogies7b^5.cDN 

0. 11320) o 
E G F 

E s mm 

[0 0 15] 

-^nmU (feeder cells) 



(14) #S2 0 0 1 -5 2 6 8 8 4 

(feeder layer) ±Tbtf Ltftg«^n§o 
I T S FfecfctfNS F L 

DMEM/F 1 zmmti^^^^T^mMi^m^^ (Okabe et al.. Mech. Dev. 
, 59:89-102, 1996) o 
L I F 

^mmmmm 
mmmo 

V ycomK^^mm^n^o ^xu ymm^mim^:r.v yitmrn^t^tdbt 
o m^m^t^m^jLvyimm(D-"Dit0r^nmitm (ms) -es^So 

PDG F 

©m5i^mT^^?)ti5IH?o PDGF-A:j3j:tfPDGF-B^:/:iri^y Vlt 
. PDFG-AA. PDGF-ABfc'cktfPDGF-BB^LT^n^n^— 

ii^3j:t;-'M (pluri-. multi-^sjcil/bipotent) MM 
^<CDm^j:^ (pluri-^ocfctfmultipotent) SfctiH-CxDS^^ (bipotent) 

LtfLtf. yxhu^^vr^^x^tvdy'yh'u^^vr^^m^vt^mm 



(15) #82 0 0 1 -5 2 6 8 8 4 

RT 

[0 0 16] 

t'<Lr. ^mmii. «$n/c. 4mmnm'\t(D. kmiss*©. -a.- 

[0 0 17] 

(a) Esmmomm. 

( b ) ( a ) :«)^ O E S «<Dtt^tulig«Si^Otg«. 

(c) mmm^^^. m^^mm^(Dmnmmmmm(Dmm. 

(d) (c) •h-^^cDnmmmmmcD^ immmm"?^^. !km^^mi^v(Dm 

(e) (d) -h-^cDmmmmoD. m(Dmmm^^m. ikm^^mi^-^^comm^ 



mmm-^^^o ^^mm^v—D^mLi^^mmnc^i^^r. (c) tc^tt 
^mmm^^m. im^n^mtf b f g f ^^^t^o ^ — osuo$f s lv^m 
f*M^cfc'v^T. (d) (e) icioif:s>mmm^^m. ifiirf^^igtm ^ 

b F GF-EGF4oJ;t;b FGF-PDGFcomm^'DlI^^-a-tJ'ii^^W 

[0 0 18] 
(a' ) ESWOti5l. 

(b' ) (a' ) t^^(DE smmmmmmmmm^oi^m. 

(c' ) m5iH?^^. !km^^i^mx^(Dmnmm%mm(Dmm. 

(d' ) (c* ) 5{)^e.©#^Miigwo. ffi©±i5iH?##. m^^^mv 

(e' ) (d' ) '?:nibi:i^^^vTmmmm(Dmmm}^^^t 

y H n ^^ij rmmtiwm-^n^o ^^mmw-^ Lh^mmuz^i^^r. ( c ■ ) o 
m^H^^w. stm^^^mit b F G F ^^tfo ^ 5 — ogijoff t bv^:iwjic 

fc'l^T. (d' ) . (e' ) $3j;tf (f ' ) tD«H^^W> lfiL?f^^i§jt-teM 
b F G Ffecfct^E G E (Dh^rnti^^. S/c«»^:b^iT^^1- 
fe9-O»0SLV^M{*Mtc43l^T. (f ' ) T\ ^mtt^^«H 
? (CNTF) 43j:OTmi.twVty (T3) ^^^fflU TX h n^'J r$5j:tf 



(17) #^2 0 0 1-5 2 6 8 8 4 

[0 0 19] 

:^mmT^m^nrcnummmmit. mmmmi^^^f^'^m^m ctooi) thx 

iffSLi^Mtcti. wm^(Dmit. jiifiitt. Mm itfEfe M«tt. 

^xjr&itnMm. ^^-^yvym. ^^y^yhym. r^vy^^^^-m. 

^zfMm(DMimmm'mm. mm=-^-u ym^jiibmcmmmmi^mf^ 

^(omj^vyimm.. t^t^if. ^^^^mim (ms) . rh^uyu^-nyx 

(Dn^jivyifr:^^. 

(cell-mediated) i»E?»AT^fe^o «ttiie?«AO$f S bV^iiffltcti. 
[0 0 2 0] 

mm (D^mmm±'vmmT^E smm m . mmm. Esmm^-^^ic 
ti5»$H±Tfed:<. ^rcimimm^-vm.mL'chXh\ (b) ^mmmmrj:L 
•v^^^yn-hLTcmmmmT'^ -j.i^^^vmmt^E sMBo (o ^mih 

J3S'=fiM^^Mt:LfcEm o (D) I T S F nigt-fipft-efg^ii-r^:/^- 



) b F G F#ftT. mmm'^^^mmmm (n 3 f L^m ^-vmrnt^ e s 

WS^MMlKWo (F) bFGF*5j:t5EGFO#ffiT. fiM^^Wte 

(N 3 E F imm ^i:mm-r^ e s»s*MtfiWiao (o b 

FGF4oci;tfPDGF O^ftT. ii5iH?-a^tejfil}f (N 2 F Pig%) ff^T^ 
m5i-r§ESWi*tt«MR N2FP±gW^^<7)2|lI(Dffi<^C(D^. W 

[0 0 2 1] 

X@ (A) ~ (E) tiHl illRlU-e^So (F) bFGF*3j;CfEGFcD#^£T 

. mmm^^^MMmmm (N2EFi:gm) ^vrnm-r^NsvLtmrnfi^i^^ 
f^LTcwmmo c(D$m(Dmm^i&uu^Lr^j;:\^\ (g) mmm'?i¥±i^^ 

»'J;t;^i;dxyFn-9-^h^^i;§o (H) E S 

o^Wo ( I ) xi- y^'Lfc E s ws*#Mt**^^<D^"'; 7MK«© 

mWra:«)^?)tHTWig«-rV'y>'^-\^il'r?.o (K) ^(D^Sfl. 

*^^U7M«^^P.(cmm?0#ffiT-??M^-ti?.o (I) *3j:t; (K) 

^^^r^f^Lrcmm^iwmt^ ctti^i:^. ck) twc^^u rtuigw^ 

M^-\OMtcfgfflLTfej;v\ (L) fcj;t5 (M) tg^@^#ihor^tc c N 
T F $3 d: T 3 ^mat ^<ltlcX-:)X. E SMB^M^^V 7 Mlg{*OMMSa 

(L) ^^xj^:^vd7'yvu^^ h (M) ^^-w^sji^n^o 

[0 0 2 2] 

To (A~B) N2FP:@iWeii5iT§J 1 E S«fi*Ott^MlgMO 
ffifflH^Ko (C~D) bFGF43J;t;PDGFO{fli:4BftcDN2FP^«i|^ 



(19) #S2 0 0 1 -5 2 6 8 8 4 

tc^-To (E~F) N 2 F pig«»Mttw^ML mmm^(DW±4Bmc. 

mm^M^^n^^HE:ioXZf¥lC^.to (G~H) N2 F Pi:g«!(^©:n^-P 
[0 0 2 3] 

W^mm-r^o cICD^J^tCfeV^T. N2 FP^«tlW-fflM^!f^^. 17B 

® 3 M^;bW^MffO±^^HcM^ §o (B ) Ut^^ >y h (D^mSt^5^j-^ 

^"^x^Ms^Kj^M 6 tc^f^m^^^ffl htc^^m^'^^o mmmmm^r 

X F n 'J 7ffm|;&/T^t-o (C)El70gtCN2FP ig^ft^^CDK^rtaftf 

2 2 0 1^ ^ X U F (DM (T£:) E S U d x> F n 

•9--r FO^f^ji^o V'^X-it-r^-r F D N Alc^f^ D N A ^u-f^m^^^ D 

N A ^ ytf-r 9^ a >^ i; ^5^^ -tf-i/ 3 lt F-f -«^iwis ltc cm 

^S^^y Ftt«»^JCfcnj-§ P L P^SSJStt^^V^Tl/^§tD7\ P_L Ptc 
^^■r§ln;{*^i^fflLT = xUy{b;&^ai-r^Ct>O^T^§ (Ef5§^) o (D) 2 
2 Si^Uv^l£x:/FSl»^lJ*Tg|3-\01ji«5iA^^iOE S«S*^xUy'fk:t 
U Fn-y-^T F©if ^^tl^o lfflflSMM^>ri; >i/^•:^;^fc 



(20) #g2 0 0 1 -5 2 6 8 8 4 

[0 0 2 4] 

m5o Esmm^w^mm^^m^m&mmmommmo (a) esw^ 
J 1 5 Bmnmrn. ^ (Dmm(Dm^nm^^(D^micmm lt ^^\^\ ( 
B) J 1 Esmm^M(D2m^wmim. nmmmmmi^^\^^Tixmmi^mM 

(^5S^)t^m) o (C~D) CJ 7 ESWS^(D5 

«L/co mimmu nmmmi^'7^itLT\.^^o (d) -a-p^^KjgjS- 
1 1 i-=^:L-yvy m^y^tji) ^^mmmmmm^-:^~^'^7.^y 

(C) }L(Dmt\^^'DX. il©W^C^^n§^TO«:6^^2{@OT- 
;^-«;3^fgigLTV^§ci;A%^n§o (E~F) ti5»H?©##iSTT4^° 

~;^7-»e^g^^y7-^^H2 (MAP2 ; E) ^^XSmwS-mm^ k-Q k C 
F) tC^-r§JrL{*T^feb/c. 5 0i&ESWS*#^^ (ESWttJ 1 

GAB A^fg^ibTV^^ (1 il^&^-To GAB A{tSltt«^EfbL/c«Affl^ 
Myx^>^>y?^M#ti::Jott§#MM«^LT?>J;v^o (G~H) n^- 
nyv'-^-MAP2 (G) 43J:t;#Katifi^VV^5>^ (H) 
f*T^^feL/c|W] CWig«^.^«(DW (GfeJ;t;Htt^^^7tm«¥*-e 
o ^i(O-^-py?0^WfE}lW^VV^5y^>&%ilbTV^:go (I) 
ti5IH?o##&TT?4N°u •^)V:::.^y^^rS'y ^rrn^^^^y^r^^^Mi 2 iiF^ 

Kf*"e-SSbfc. SBi^E sWMttM (Esffl«j i e^*) tDi@« 
%nwmm^ (b d n f : 2 o n g/m l ) i:^yyiY n^jMbofitio 5 SP^ 



ct^^r. (K) mMm'?-(D$m^'r-vt°v:^j\^=.^y^^xiy^yu^-^^=^ 

SWS*ir« (ESffl«J IS*) 0±g»o f-nv'yn Fn4-^>^— 

^^to (L) mmm=?-(o$m^'rr^^-vtJiy-^y^^xjty^^u^^^y± 

(GFAP) Ktit^mi^rimLTc. l lBi^ES«S*»M (E 

0 4tc^-r§Kf*Tlg|iU/c. 5 HitE SWS*#M^ (E Sffl«J 1 S* 
) om«tlo ESWS*#^^:«)'«:tUrfx>FP-9-^F 

[0 0 2 5] 

m6o Esmm^Mmmmit-h^^^f^Lrc^'vrmmmmo (a) i^t^^^i) 

im^t^ctt'^vt. mm^^vTmmmmwmtimim^o m es« 
(Es«ttj 1**) ti-^^^y^^^ymmi^tLx^MLrc^^v 

IgA 2 B 5^fgiJLTV^§C i:^^-ro 
[0 0 2 6] 

IMSS*#W (ESfflWj IS*) A^f)4^U EGFfectt/b FGF©# 
&T-??m5i^^ifc^5f^y^^^'>>'i§«!|^^CNTF (lOng/ml) SfctiTS 

( 3 n g/m 1 ) T«L/co 2 Htt. EOF ^XXSh F G F ^#±L. 
WtC C N T F ^fcti: T 3 ^^^.B^ffco mmm^W±(D 5 Btt. W^@^ L 



. MMflSKJM G F A P isXX^:^ V ri'^y FP-^"^ FKJM 0 4 icj^t^mi^-vm 

t,^ E s mm^mtimmmoDjfm^mm^m^T ctti'^^^-^n^o cntf 

[0 0 2 7] 

08o -ryehP (a~b) ^^zf/^yf-^ y^^ hym(Dm^'er'jiv^^-f 
t^T^ymiMm^^-yhmm^^mmm (c~d) oEsfflMj^ww (es 
mmmj i^m (D=.:2.-uy^i\:o dBmnmm^^^-f^^'rymmm^yh 

/c^T^ye hntcfev^T^fb^^. ^V^TttMiiWG A B A^C^^T^Jtl^* 
T^feb/c (A. b. ^]S1-§fit|gMiiifi) o mit. ^TOesW 

S*iiaL-ny:^)^#^e^WG A B A^I§?1LTV^§ cl h^^to ^filO 7 51 
t/D) o (C) V^X!{fSfi^#Mmj^M6MT§K{*^iil/^T^£^n§^ffi 

iEff»i<DiEm{b^i:?>^5=itg3j(#fe^bfco (D) ^m^i^^mmm^m^^ 

[0 0 2 8] 

MW^'^^jllii (Hogan^, Manipulating the Mouse Embryo, Cold Spring Harbor 
Press, New York, 1994) lC'^^-DrmM'$'^r^^\^\ J 1 (Li?)., Cell 69:91 
5-926, 1992) . R 1 (Nagy^, Proc. Natl. Acad. Sci. USA 90:8424-8428, 19 
93) 43cttfC J 7 (Swlatekfej:tfGridley. Genes Dev. 7:2071-2084, 1993) (D 
J:5«ilv^XE SlfflMcto^T. ESW%K(Mx.a\ 3~4 0«^V^ 
;^Kmfi*) t^^nx^^l^^ (HoganP,, Manipulating the Mouse Embryo, Co 



Id Spring Harbor Press, New York, 1994) o b (lannaconne^ , Dev. Bio 
1. 163:288-292, 1994) . mAX^- (Doetschman?. , Dev. Biol. 127:224-227 
, 1988) . MM (Pain^, Development 122:2339-2348, 1996) . Ml (Sun?,, 
Mol. Mar. Biol. Biotechno. 4:193-199, 1995) . (Wheeler, Reprod. Fer 

til. Dev. 6:563-568, 1994) . (First 6, Reprod. Fertil. Dev. 6:553-5 
62) . (Thomson f,, Proc. Natl. Acad. Sci. USA 92:7844-7848, 1995) 

Oct ^ ^ffiOS^/cMH E S«^t#T?> ^fiS^ imJM^ 1 

9 7 5 6 8 6 4. S^OMffiM^^^f^tC, Z-CXDm^^-I^^W^hmm 
fj-^^COESmm^^XfESmmm^mmommi^jMlLn: (Thomson^, Science 

282: 1145-1147, 1998; Shamblott?), Proc. Natl. Acad. Sci. USA 95: 13726 
-13731, 1998) o 
[0 0 2 9] 

(WllmutP), Nature 385:810-813, 1997) o W^^MKt-DTlt. ^(D^^rj:i^^ 
Bf?Li(ltltiiffl^nT43!3 (Wilraut^. Nature 385:810-813, 1997) . 

11 b ji^ pitgTfe § o E s mm^tc E s ffl wifflj3s^s5^femfflfl^;?3^ ^ nr 

^mti^^^mt^Ctti^Xt^Ct (Thomson?), Science 282: 1145-1147, 199 
8) . fc' j;tf n h E S WMfla^n h$^te5iM*^^t#^ c fh^x^^c t 
(Shamblott?., Proc. Natl. Acad. Sci. USA 95: 13726-13731, 1998) 3b^^^ 

7-i^'-t(Dm^^^'^x\ \ihKt,mm'^mx^^iit^^~ro 

[0 0 3 0] 

^y>>^L. ^k\^^x4^::2-h-^hVm^XL I Fmm^-fxmM-^^x. mmi^ 



%ffM^-y:TfectV> (OkabeP., Mech. Dev. 59:89-102, 1996) o 3~ 
J:f ( I T S F ntgJi ; Okabe?). Mech. Dev. 59:89-102. 1996) ^VmM'^'^X 
[0 0 3 1] 

I T S F nig%>45T'0 4~8 SP^O^. /jNP@lf-<>y h^MLTW^^- 

«Mfc5j^llL. N3 F Llg%tC^LT*><J:l\ N 3 F L b F G F ^-^^ 
t^Msia.m^i&'V^^ (Okabee., Mech. Dev. 59:89-102. 1996) o bFGF^ 

[0 0 3 2] 

N 3 F Li:g»T?0 4~8 SP^tD^. ^'U 7fc'J;tf:irL-n 

. ^-mmmmmic^mu »?f^% ccnimmm^h f gf^^x^e g f 

^^#LT?>J:V^ (N3EFLlgi-t&) ) t^^fo COig±WT\ mm^mtL 
[0 0 3 3] 

N 3 E F LmmvmmLTcmm^mmmiciumu m-mm^mmKj^mL 
. mmm^(Dm 2 ms.-^^ &mi. b f g f $5 j:t>'p d g f) ^^^t^» 

[0 0 3 4] 



C25) #^2 0 0 1-5 2 6 8 8 4 

. 0 4) ^^x}mmm(D-^-i^~^M m^n. gfap) o^^/O'^^^n^ 

o 0 4fc'J;t5G F A PllttWi^n^"n«*fflcD2 0-4 0 %*5j:tf 3 0~ 
[0 0 3 5] 

F Lmm^v4--8 amiz^^^, nmmm^mmct^rcit>ic^ n 3 f LJg±i 

Yy^XTl>:&l\IWg«ini|^«SH^b F G F$5j:t;E G F^#^Tl^TJ: 

Tv^^i^ffbv^jgftini^^'ro (5-7 s) p^od-stc. ^(DM^^mm 

[0 0 3 6] . _ 



(26) 0 0 1-5 2 6 8 8 4 

- ^ y 43 J; t;7 ^ ^ ^ y-e =1 — r ^' y ^X/c WmMt^:^ < o ^ n ^ 

=^3.-yvy. i/i"fi^y. nijy7-fe^;^b^vx7x^— ^f, f-n-yy^H 
p:^.^^-^f^ GABA. ^;V^5y^^^ -fenbriy. -sU :7xi; y43J;tf:^ 
;vey^>-y^H^fgil1-§c ^M!:-^-oyo«J5j;tf4#ti. -a-nbn 
7^y. i?iJx.tfBDNFS/cti^aL-nbP7^y3 (NT-3) ^^ifO^tC 

[0 0 3 7] 
[0 0 3 8] 

Tb'^^^nrv^^ (Ericson?,. Cell 81:747-756,1995) o *^^^§H?ttESW 
oT. 5b^5b^§H?(7)iiffl5bW^O«liSTO:ia-pyM43J;tf^'J TWO 

Xlt. V-^y ^^^y i^t^ W F-^^^ y-ftifittMW-^-n y^&M^-^t 
^iliisb^-TTic^^nTV^?) (WangP)^ Nature Med. 1:1184-1185. 1995) o 
[0 0 3 9] 



[0 0 4 0] 

^^-J^^'^ymm] m«JlA2B5 (Eisenbarth?,. 
Proc. Natl. Acad. Sci. USA 76:4913-4917, 1979) ^5H?[H]L|Xtc43V^T 

. dv'yVu^^ hm^-ti-^. m^li. 04) fc'j;tfMt^Wffiv-;^7 
GFAP) ^^n^©5^«flaF«gtC:^ttiT*#§o ^^jMb^^yf-^'^ 

^SH?lHliRor^43j;MM©CTNF (^^^^S^ftH?) 

[0 0 4 1] 



5? (FAcs) . fiW^y=.y^\ ^fcmmmyjm^m^r'mv^^^o mm 

[0 0 4 2] 

^mmmicmmmmmmmmo^mmit. iut-okada5.tcj;oTiE«$nfc$58 

5% (Mech. Dev. 59:89-102,1996) ^It^McMX^o *0Bffl»JC|2«O;^^ 

1 0 o%^-etDMaToMtfi0WM^^Rrtgt'r§o ^^.^c. ^bbh 

o0«W43j:tfE s«oM^^Ritgtc-r^ii^:^)^T#So E smm^fcitE 
smmm^mwmmt-m^ct^r^t^. s^e sw^^w^^?s-2?ae 



[0 0 4 3] 
[0 0 4 4] 

if>y-ym(o'^\mx\^iiK)^m(om%.w~:2.~viy-^-mi.-^^:^, ^o^stt^ 
n^xmit. 7\y^yvymt%mM^^^t. Ltcti^-ox. 
(D^^o«tx>^LT«t^fflv^t,n§o m%i^-(-^-7-ymmm<D'ik. im 
^^mcmm\t. m^ifryy ^i-^y\zi:-:>xmmx^:^mmm 



(30) 0 0 1 -5 2 6 8 8 4 

orklundf). Functional Neural Transplantation^ Saiten 157-195^ Raven Pres 
s. New York. 1994) o «M(cra©^=}^xyMfi^ MK-\(D#M(D 

^nxi/^?) (Olanowt). TINS 19:102-109. 1996) o 
[0 0 4 5] 

§o ^mmmimmo^'v rmmmmim L^^^m^nm^^sTm. c n s o 

'r^mv'^^m^o^mmmit. -mmc c n s (Dmrj:^mmvmm(omm<DmM: 
icmmt^mm^m(D^m-e^^0mim^m cms) t?s§o :^mmmK$m 

[0 0 4 6] 

m^m^o ^^mmit^mysm^mi^^r. ^niacD^jLvym^i^^j^vym^ 

^y^^^M (MBP) ^iftD5xU>'^:/^^^K^3j;tf:/n-r:t'J ifF^v^-^^ 
K (PLP) ^^tBT^^o 



[0 0 4 7] 

1.1. Esmmmm 

^^StCtA^oT (Hogan et al . , Manipulating the Mouse Embryo, Cold Spring 
Harbor Press, New York, 1994) . 2 0 % iyl^j^jfiijf (F B Ss Life Techno 
logies No. 10119) $3cfct>' 1,0 0 0 U/m 1 L I F (Life Technologies No. 
13275) >&-g-#T§DMEMigiffi (Life Technologies No. 11965) -MO)^ 
^^S'^'>XE»^W©±T*E S« (J lS;Li et al., Cell 69:915-926 
, 1992) ^mm^^^o C<D^mi. FBS$5j:tfL I VlcM^r. ®mM&(D 
. IPi^^M7^y^ (Life Technologies No. 11140 ; Okabe et al., Mech. Dev. 
59:89-102, 1996) . Tfyi^y (Sigma No. A-4036) . ^7y->y (Sigma No. 
G-6264) . i/=f-iyy (Sigma No. C-4654) . ^VZ^y (Sigma No. U-3003) . 
i^^iyy (Sigma No. T-1895) ^f,mc 0 . 1 mM 2 hx^y-;l/ ( 
Sigma No. M-7522) . 1 OmM L-^>^5y (Sigma No. G-5763) ^^tfZ 
5mM HE PES (Sigma No. H-0763) ^^^WLTV^So C(D$m^^Zfm^ 

m<±r(Dmm(om. mm^. 5%co2ffi. sivvMmy^a.^-'^- a 

[0 0 4 8] 

1.2. mmmcom.^ 

ESWA^ffi^SS (subconfluency) imt^tt<:K. ^M^PBS<^ 
0 . 0 4 % E D T AT 1 Hl^if L. M^-V. P B S f|i 0 . 0 5 % b U fz^y (Life 
Technologies No. 35400) 4od;y-'0 . 0 4 % E D T A^»LTjf*b/co W 

§o E s W£Dii5it;:ffiv^/c^ifii?imia^lRl«»bT h 'J r/i/v^^^^n-T^o 

mux 5 ^^P^. 3 0 0 X g Tm^^^ll^cft b/ctt^ «^-tf ^g^vn-T^- >^ 
LfcWig^m (Sigma No. G-2500) K6 c mOimi OMI^ 6 X 1 o' 



(32) #S2 0 0 1-5 2 6 8 8 4 

[0 0 4 9] 
1.3. mmit (embrvold bodies) tp^^ 

5 % h i; fiyy^i:-CS 0 . 0 4 % E D T A m^lf. 6 c mCDm 1 <3 1 . 5 

ml) 'M^^s DMEMi^Jl 0%F 

B S &mi. 6 c m(Dm 1 D 6 . 5 m 1 ; C O^^tt^ ©P*^ 1 . 2 

/ctg±-tei:|WII|tD?>t7)Tfe§>&\ 1 0%F B S^-a-t?/ctt-r?S?). LIF^-g-S:^: 

^-y^'LTV^^V^^hUm (Nunc No. 240045) Smcfly-y'^ y-^^U DM 
EM/10%FBS (M^t^. 6 c mcDM mfefc (9 4 m 1 ) tfT*^ ?)tc±i5i$ 

[0 0 5 0] 

3 ~ 4 Bfi. mmmit^ 5 o m i om^^w^c^ d ( 1 x g ; 5 

ft^^B^tcti, ^hUini4~6|S[:«)^?,[lIlKL/c:K«#:{i:. 1 0 c m©m 1 tJctc 
yix— 7"Y>^Y^Oti:+^^-e^5-5o E«{*^DMEM/1 0%FBS (10 
c mOm 1 D 1 0 m 1 ) f^-^-^mmt^o 
[0 0 5 1] 
1.5. I T S F n^ia^tDi^ifl 

7V-x^' y^^© 1 Btt. »^«iniJC{^abfcE1ii*:^DMEM/F 1 2 ( 

^^^^yn^JS^-^Vl/Jgti/Nutritient Mix F12 ( 1 : 1) ; Life Technolog 
ies No. 11320) l:3^iimt^o 1 0 cmOJIIlO^^ti: I T S F nigt-fel Om 
l^mat^o CCD^mit. DMEM/F12. 5 ji g/m\ ^y XV y Clnte 
rgen No. 540101) . 5 0 ii g/m I Tt°h^yxy j:V y (Intergen No. 4452 
75) . 3 0 nMt^fb-bby (Sigma No. S-5261) . 5 jx g/m 1 y^y'u^^^^ 



y (Life Technologies No. 33010) 43J:tf^->-'J y/X b UT'h V-Tv-V ( 
10 0 1 U/m 1 / 1 0 0 ;i g/m 1 ; Life Technologies No. 15140) 

tt^MWwmiiu />^:feiiia^^x^-^ffM'r§-^^fe5 5o cons 

F nig^^VL-r^^jSti. t^etutiirJ^^nTV^i. (Okabe et al.. Mech. Dev. 
59:89-102, 1996) o 
[0 0 5 2] 
1.6. N3 F Ll^a^OM 

I T S F n ig±actJOWig«i|^^ P B S 0 . 0 5 % h U ^l/y^^X3 0.04 
%EDTA%^V^Ta^*-r^o lRl«0#«ig±a (DMEM/1 0%FB S) ^ 
»bTh'J7'"^>y^f1^ffi1-«c Ji^^^^il (3 0 0 Xg ; 553\ grS) m> W 
0 . 1 %DN a s e (Worthington No. 2139) ■^^M't^W^)\^'y'^h.-^ 
^XSm^^^^V-^K-J^y^TMW^^WL (CMF-HBSS. Life Technologies No. 
14180) \cnW^'^'±^o 1 0 cmtDinil^5(*^^t#6nfcfflfla^L^<y b^^ga 
ZmWzMWm^'!^. ^X^^r\ mmm^. «Mbfc (flaie-pollshed) 7^ 
7.y-Jl}^^y h^'^(DjL(D±^-^^m'P~^'^'0'D (m^li. 0.8mm. 0.5 
mm43j:tf0.2mm) fflV^T^-W^MtC h U^a 1^- hf^o ^OOffl 
(ixg. 5^) mUXU JS^f^o 3i^L^^^ (30 
OXg, 5^^P^. tt. DMEM/F 1 2 (1 : 1 ; Life Technol 

ogies No. 11320) . 2 5 /i g/m 1 ^yXUX 5 0 /i g/m 1 H h • yt°h 
•^yX7xUX 2 0 nMT^Pyx-fny (Sigma No. P-8783) . 1 OO/xMT" 
Mx^yi» (Sigma No. P-5780) . 3 0 nUMt-^Uy. 1 /i g/m 1 ^^riy 
(Life Technnologies No. 23017) . ^riiy U >'/X h bT" h V-f iy> (10 0 
I U/m 1/1 0 0/ig/ml) fc'^tfl Ong/ml llbmx.bFGF (R& 
D Systems No. 233-FB) .t"';:^;^-^^^-^^ y^XfcWi@«IIIl±ti:|ffl 
mms 0,0 0 0m/ cm (Dm&T^U—T^y'^t^o CCOi^mit. Okabe?. 
(Okabe et al., Mech. Dev. 59:89-102, 1996) KX<om^-^nrcN 3 F L^i^ 



OffJ 1 5 /i g/m 1 :^.V:tJ\y~^y (Sigma No. P-3655) T^>:^< 2B# 
N 3 F Lmm^X^(Dmm(Dm. b F G F ^SH^ia l O n g/m l ti::^:^ 

[0 0 5 3] 

2.1. N 3 E F L^tj^^OM 

N 3 F L^J:WT^4~5 0ti. -fe;!/ • X^P-/^- (Costar Nr. 3008) ^ffl 
l^TSS6^«*t-§c |(J?)^§MtcW^CMF-HBSS-e3[lI (g^©^ 
0 . 1 %D N a s e ^#ty) m^t^o ^n?.^. 1 . 6 tcfBSb/ciAc 

3S^L>^^^ (3 0 0 X g. grs) It. 1 0 c m©M 1 m'^umLfcmm 

N 3 E F Ligiffiiti. Jj^'J ^e-^b-^yn— ^^Xfc 1 0 c mOml^ 5 li^JC 
T^U-x^-y^-r^o <l(Dmmit. DMEM/FI2 (1 : 1). 2 5Mg/m 
l-fyXUX 1 0 0 /i g/m 1 b'7y;^7x';x 2 O nM^P'^^'X-rPy. 
1 0 0 nM^fhU^yiyy, 3 0 nMMk-trl/X 1 g/m 1 ^^nx ^-i^ 
Uy/XM/7°bvY^>y (100 1 U/ml/l 0 0/ig/ml) . 1 Ong 
/m 1 11 hia^K. bFGFfe<j;t>^20ng/mlll MI^^ EOF (R&D System 
s No. 236-EG) ^^^LTV^^o b F G F fecfctf E G F ^^>£?Si^liJg 1 

0 n g/m 1 fc'cfctf 2 0 n g/m I K)S:§S«iO-r§o 2 

[0 0 5 4] 

2.2. N2 F PJgij^Oi^gl 

W3b^^ 9 0 ^ -r Cic (M^ 1-2 MP^m) . ^ti ^ h 

^^J^V^T^-W^M^i: h U5^^ I/- hl-^o S^L^^^il (3 0 0 X 

g. 5^3^^. mu) 1 0 cm(Dmim^iE>mmLrcmM^. N2FPig» 

C(Dmmt. DMEM/F 1 2 (1 : 1) . 2 5 /i g/m 1 ^VX'JX 1 0 0 



/I g/m 1 h^y7.7x';y. 2 0 nM^n^^X-rnX 1 0 0 /i M7°b U^y 
X 3 0 nM^fk-trlxX ^^-i^V y/T.hUfh'^'^-yy ( 1 0 0 I U/m 1 
/I 0 0 /ig/ml) . 1 Ong/ml H bfflm b F G F ^Bcfct^ 1 Ong/m 
1 HbMx.PDGF-AA (R&D Systems No. 221-AA) LTV^^o #B 

. b FGF4i5j;t;PDGF-AA^?^S0U 2 B t^^ltcigtfi^^-r^o 
[0 0 5 5] 

2.3. N 2 F P tg^-eOMOllf-t 

fc i6 ^ § b U ^ ^ 3 y|5Pg^ig:^g tLr^\^\ -^bFGF43j;r>'PD 
GF^We^>:^<i:fe2 0WLfc^. MM. ^xU ySfl^fig^WtCffiV^P, 

X^W;^-^fflV^Tgg»L. '^k(Dm(Drcibicm5kmm$iSm (Sigma No. C- 

6295) ^xw-^u^x^^o mmLTcnummw^mmu mmimLxi^^^^m 

±i. CMF-HBSS (Life Technologies Nr. 14180) IC^tCttf^ 

[0 0 5 6] 

2.4. tt^M.Mfl5g)^ y If b P^Mb 

U-/^-^ffil>TSftb. 4^°u;^;v-f-yn-^^ y^X/cW^«mt7V- 
-r^- y^^LTl^ 5 0 %(Dmmmi^t^o b F G F43j;t;P D G F » 

SnbTl^^V^@|5g2 . 2™«L:rcmWT?$P.tC 4-7 0P^±i5@^Hi:§o 2 0 
c:^^tC:@«^-r§o P B S Efi 4 %/■^^.t^;^A7;^xll F (Sigma No 

. P-6148) Pff-eS^L. ^Vd^fy^U^^Vrm^sOAKMt^mW (Boehring 
er No. 1518925. MR! ■ 10) ^XZfMiXmM^mGF APlcMt^^t (Ch 
emicon No. AB1980. : 10 0) ^ffll/^TM7fe^S^^*ffffitC#t-o ^^tir^C 

cfc!?. fijcfiS?^fflV^*<:S:oT4BmtC. W0 3 2%$-e*\ OACO^Wt 
# ^ T U ri'x F n U Tftji^^-To IrI^I^:. «0 4 9%^ Xt^ 

GFAP^^iM-r^o cinp.©i§««. 1 1-^^ 



=L-fVyictit^in.W (BAbCO No. fflS-435P-250. #1)^1 : 5 0 0) t^MS. 
[0 0 5 7] 

mmms -.wmt (neurai spheres) ^xm(Dnmmmi^(D^^ 

3.1. NZEFmm^v(DnmM(Dn^ 

N3FLmm (.mm i . e ^#m) tfj^ 4~ 5 h^. w^. -^jv • 

(costar Nr. 3008) ^m^rmmmKUMr^o mK)m^mi^. mm^c 

MF-HBSST?3lEl 0 . 1 % D N a s e ^^ts) imT^o 

h U hl-^o ^^L^^^II ( 3 0 0 X g . 5 ijY^. mW) tt. 

fflflS^. N 2 E F^ttff'. fflflS 1 , 2 0 0~ 1 2 , 0 0 0{@/ c m' (D^Jg-^\ n 
-TY>^XTl^^l«m«mti:7°U-7^^>^^-r§o ilOtmifl^i. DMEM 
/F12(i:i).25/i g/m 1 -Y^XUX 1 0 0 /x g/m 1 h^yX7 
x'JX 2 0 nMT'n'^rT.'rnX 1 0 0 /xM^ Mx^yi/X 3 0nMMl:-feP 
X ^-i^Uy/7>Mxyhv^>/y (10 0 1 U/m 1/1 0 0 /i g/m 1) 
. 2 0ng/ml lihfflmbFGF43c];tf2 0ng/ml Hhffl^EGF ( 
R&D Systems No. 236-EG) >&^WUT(/^§o b F G F fc'<J:t;E G F 

mmM&2 0 n g/m 1 ^vmau zB^^tizmm^mt^o mm^m(Dm\c 

??jibTV^§^^^t)^v^c];dti:. fflK. Ma't?3^r^. i 5 0xgt??t^^ 

[0 0 5 8] 

3.2. E s mm^^nmm(D-f y if b n^it 

-cy}£h P^{t:ofc4?)tc. 5 0«^© E s mm^^nmm^muT 3 1 5 o 

rettIIILtC7V— r^y^'U b F G Ffc'c];t>"E G F ^» LTV^iS;l/«a' 3 . 

=:m:2~-7'^ym. ^t. mmi .eKtmLrc:rsV:tjv-i'yi:M^mmK 



[0 0 5 9] 

-S/"± S E M) : :t-.X.f-y|ltt»MigW : 6 6 + 3 % (7p{ i; :^^^m^^ 
X^mm. M. Marvin und R.D.G. }lcUyti^^(Dm¥. ^IR 1 : 1 , 0 0 0) ; ^ 

I I I -f-ai-7"'J ^Utt-oL-ny : 3 4 + 3% (BAbCOpO^ ©Kf* No 
. MMS-435P-250. #fj^ 1 : 5 0 0) ; G F A P^ttM^^fflflS : 3 0 + 2% (Chem 
icon35)^P.om#: No. AB1980. «1 : 10 0) ; rixV Kn^^'J 7«3i^ 
^-r^ 0 4 ^ttW : 6 . 2 ± 1 . 7 % (Boehringer:^)^f,OjrLl*. No. 1518925. 
#?j^l : 1 0) o 

[0 0 6 0] 

W^^SeK2 (MAP-2. Sigma*^^tDjrL{*. No. M 4403^3 itfNo. M 1406. 
1 : 2 0 0) 43<J;mW5»fiG A B A (Sigina;0^?)(DKf*. No. A-2052. ^ 
^j^l : 7 0 0) fc<fclf^>^^-h (Sigma;6^f>OjrL{*s No. G-6642 ; 1 : 
7 0 0) ^^la-r^o -:i-py<D6 0%ST'3?3^GAB A{»ftaJ«^^bfc 
Mf^fefe-^fco 1 0BP^^Sx.T5)cSH?O^ffiT-r^fl:LfcESWS3R# 
M^O^T^^^^^^lTfi. Sfc. ^:x-D>'>i)^^P:yyiiFa4^iy^— tf (Eugene 
yO^^OirCf*. No. TEIOK MRl : 2 0 0) . n U ^T-tf-;!/ h ^yxyx^- 
'tf (ChemiconyO^ 5) (Dirtf*. No. MAB305. 1 : 250) . -bDhr:> (Eugene 

No. NT102. : 2 0 0) . V-T^yy i7 ii^mmti') 

7:t;^-7^^U■^^t•r:^^DDr. M. B. Kennedy*^ OifCf*. ^IRl : 1,0 0 0) . 
^'J^x'jy (Chemlconsb^^OK^^i. No. AB1530. ^fj^ 1 : 1,0 0 0) feitf 



•fyjX/My^yy (Sigma*^e)tDtrL#:. No. C-8666. ^Ml : 10 0) ^^11^^(1 

W^m^mW?- (BDNF ; 2 0 n g/m 1 ; Pepro Tech Inc. No. 450-02) *5j: 
tf/S/c^^y^n 3 (NT-3 ; Pepro Tech Inc. No. 450-03) (O'MW^^ 

^ D {SjS$ C fco 1 0 0 fmi.'^itX.fc E S t 

fc. ^ 1/^^ F 3' -3^^X/^^>'xXx^— tftC^-r^JrCft: (CNPase ; Sigma 

Tb^^tomi*. No. C-5922. f&fj^l : 2 0 0) i:^SS]S-r§5^{[:ttS^W» 

[0 0 6 1] 

3.3. ESfflM*#^»60^^U7MIKf*Olg4 ( ^^^y^^^^y^m 
J ) 

mmm(DmB n n - ^ ^ tcfg^^ -^i^ o ^ © j: 5 l xtt ^ nfc u tmie 

Lf£:^^'J7Mig»:^3^#MSJ^A 2 B 5 (Boehringer/O^P.cDK{*. No. 1300 016 

. #ij^i : 2 0 0) (om^^nM^^tctmimLrco ^ne^. 
ti (Sigma No. c-6295) mi^^mxw.mu ^0)^. -^^ic. mm. 

[0 0 6 2] 

Ebfc : 



(39) #S2 0 0 1-5 2 6 8 8 4 

M3.3tCfH«LfcbFGF (2 Ong/ml) *5j;t;EGF (20ng/ 

1. EGF*5j;t>'bFGF <D^^iSTT^^«^?^tt^c ; 

2 . E G F 43J:t;b F G F 0#ffiTW«%Mtt/c ; 

3. mB. CNTF (Regeneron, Inc. ; MUM 1 0 n g/m 1 ) ^»Lo 
oEGFfc'<i;tfbFGF co^ftT-e^S^M^tfc ; 

4. ma. T3 (Sigma No. T 6397 ; gUSSS n g/m 1 ) »ilPLooEG 
F^3d;a^b F G FO#ftTT^«^^ttfco 

[0 0 6 3] 

2B=fi. b F G Ffc^il/E G F^2|?¥. 3P*5 ci;^'4p;6^P,^DI^t. 2 0 il' 

^tcigt-tes^bo-^. e>to 5-7 Bmmm^'i±rc. ±^m'^^ pbs^ 

4%cD/^^.tVl'A7;I/-rt F (Sigma No. P-6148) tCTSSU J^'JdxVFn 

rv-:i7^MJ^0 4 feJ:t;MM!SlfillG F A P t^^i^-T^Kf^^ffll^T^Tt 

EM) o 

1. ^vriT'yvu^vrmm^^T^oAmnmm: <i% 

GFAP«W: <lo/„ 

2. ;^Urix>'Fn^-U7^ig^W-r§0 4llttW: 8.2 + 2.6% 
GFAP[ltt»: 2 8±6% 

3 . :t U dy'y Fp ^^U riiii^W-r^ O 4 H'MflS : 2 . 6 ± 1 . 8 % 
GFAPHMflS: 7 8 + 2.5% 

4 . ^ U dxV F n ^^i; rmm^^t^ O 4 HWSa : 17 + 3.6% 
GFAPPitt«: 3 9 + 5.7% 

Ctli^CDy'-^l^^ CNTF43j;t;T3^ffiV^T. MMIS^m'cfcD^' 
;t U rixV Fn ^^U TmncmfX E S rM«cD^Mt:^^»T^ 

[0 0 6 4] 



mmm4 ^^^mmm/mimmmm(D^m 
4. 1 ^m(orcib(Dmmmmm(omix 

. 0. 1 % DN a s e^#W1-§CMF-HB S S^i^cMSb/co ^i^t^cj; 
0-1 0 0, 00 0 W/ /i 1 (Om&X 2 g / L (Sigma No. G-7021 

^x cr^b-^. 4-Qmm) ^±vmmLrc. 

[0 0 6 5] 

4. 2 Ett^^y hjr^-\©liSl^^fii 

^X'J >y b (Ian Duncan, Department of Medical Sciences, School 

of Veterinary Medicine, University of Wlsconsln-Madlson, 2015 Linden Dr 
ive West, Madison, Wisconsin 53706, USA) ^^ffiU^>li°xy h bTfgffi b 

^W^nfcW^§^;(j^-0«tcS#M6^DNA7"'o-^' (Bruestlee>. Neuron 
15: 1275-1285, 1995) XM^V'^^C tlc:^^. K™-\<D?gp*3^ffiO^^ 
It. J:<filil$nTV^i) (Bruestle^. Neuron 15: 1275-1285. 1995 ; Bruestle 
Current Protocols in Neurosclence, John Wiley, New York, 1997) o 
[0 0 6 6] 

M(Dfci6lC. Ml G^fcltl IBm^mMLfc'^-jhK'r^^y (8 0m 

g/kg) ^xxjr^iy'yi^y (1 omg/kg) (DBmpi^Mi^^-Drmm^ti-^ 

fco tm(D^^\Z. F-^-W^/>^V^;?j^^X4-^tf^i;- (?L-9--rX5 0-1 



0 0/im) ^ic^mu ^■vlf^U->&?g»'cj:r;E'»M^ilii^^Tl^>' 
\iJLyhB(DMMM^i^mM~$'&Tc (Bruestle?). Current Protocols In Neuro 
science, John Wiely, New York, 1997) o 2:^l^L9 1 ^DfflMM (1 0 
0, 0 0 0:&1/^L9 0 0, OOOmm^^^t^) ^M^^^l^l^XLTco V^< 

[0 0 6 7] 

%?^^t-)Vh7)W}iY (Sigma No. P-6148) mW^-^'^fco m^WM.ti'^m^ 
tHL. |WI-0@S?Sffi4°CT— MSL/c^. tf:/^h-A (vibratome) ^ffi 
V^T5 0 /xm0^mi:«Lfco F^-fflKv^X^t-r^^ h D N A t^l^-T^ 
:/n-7'^ffiV^;|.DNA i n s i t u^-Tt/U ^-T-tf-^^a Vtc J;oT^mL 

(Hoerz & Altenburger, Nucl. Acids Res. 9: 683-696, 1981; Bruestle5)^ 
Neuron 15: 1275-1285, 1995) o F-f-WS*0^xU xU >'±gStti5? 
y}%^% (MB?; Boehringer No. 1118099) Sfctiynx^tU t! F^y^-^^K (P 
LP; Ian Griffiths, Department of Veterinary Clinical Studies, University 
of Glasgow, Bearsden, Scotland:6^6 W^tl/c) OJ; 9 ^Sr^xU V^^^^^ 

mmr^m>^m\^xm,{t\.fzo mv^t. sxuy^y/^^s^c^^-r^jrLi* 
T«$nfc^M-^"x'^x-9-x^^ F D N A yu-y^^m^^^ d n a 

1 n s i t u7^^•/1J^V■^f->'ay^C#L/c (Bruestle?). Neuron 15: 1275 

-1285, 1995) o mrMMWmz^^. F-f-W^l5fe©5xijycD0^»|^S 

f^)^'-(x\.fcwmt. rn^if. jss. mm. ^m. mm-^. mmm (oifa 

ctorius) . IM^K. ^IJ^TgP^ /MP^?.t>lc«. M^iS. 11^43 J; mi 



^M^^:oi^T#^tC^>/5:*^ofco L^b^L^^b^^f.. V^X#MeTO*M2 (Zhou 
e,. J. Comp. Neurol. 292:320-330, 1990) ^m^^cn^(Dm^^M(DW^(D 

mii. ^m. urn. M*T»J;tf^M<DJ;5:&KeKM^^-*3i^T^^m 

$n/co 8 L/cSji^© 5-^7 s fc. m iisn/i e s w 

^^(Dmrnm^^^Ltco h'i--^^(omvimmii. v^x^mw^mmz (zh 

ou^. J. Comp. Neurol. 292: 320-330, 1990) 43j;tfM6 (Lund?.. Neurosci. 
Lett. 61 : 221-226, 1985) icnt^^i^^m^^^^mmtmc^-^r. ^fc 

immmma^y^^'^v. (gfap; icnno. eg-no) icMt^m^^mi^^^^^T. 

[0 0 6 8] 

mmm 5 : e s 

5. 1 Esmm^M(Dwmm(D-ct^v-ymmm'7yh^(D^m 
nmmm(Dmmmf^^^tsmmm^mmcMt^:^mmmictmco e s mmm 

t-S/ci6^C^i6»S^^^i^xy^OS{it?iAtC{^bfcfigf*S p r a g u e - D 
aw 1 e y^^y hOU^tc. cin^O^^Mb/co ^J^^^-rVWiJ; < 

TV''?) (Bruestlef)^ Current Protocols in Neuroscience, Unit 3.10, John W 



(43) #^2 0 0 1 -5 2 6 8 8 

ilev. new York, 1997) o M(Dfci6tc. »Lfc^^W^«m*^e.5iO ttlb 
.50ml (DWmiC^hfc, m^M&O. 1 %STDN a s e »iintt. 
mUlcri 50xgT'5^^P^M^-li:. MV^T. CMF ~H B S S t^^O 2 g/L 
^>r3^X (Sigma No. G-7021) :^^^t^0. 5m lUmWlC^LTco MTaffi 

^^Ht^mcSffiaAbfco ?L-9-^X0. 2 5-0. 7 

#Wttf)nT4oti. i¥ffltC^^a^tlTV^§ (Bruestlee. Current Protocols 
In Neuroscience, Unit 3.10, John Wiley, New York, 1997) o ±3'VQB0:>]y 

^icnmLtCo (Stoelting No. 51600) ^^V^T. mm^UW^ 

^K'i^XLfco mitmmmmMz cn^s) ^mts (n = 3) smos^ 

[0 0 6 9] 

2®m<D^M{ut-ov^T: 



n 



M(DM^— (teeth holder) 



-Z.Snrni 



gP1S2 : ft(D.t^;^^^- : 

[0 0 7 0] 

mtL 1 : : 

?iAO?f ^ : 



+0.2inra (7>^V^^P,) 
3. Oram i^^m-^fi^ib) 
5.5m (MMfi-^^) 

-2.3miii 

+0.2mni (yi^^V*^^) 
3. Oram (.^m^t^^) 
4.0mm (®J1*^5)) 



-2.3mm 

+0.2ram (:/lx^V3b^f,) 
3. Oram (^TO^:«)^P.) 
6.5mm (®li*^P>) 



mil 2 : 




-2.3iniii 




MmTalBl^lit : 


+0.2ram 






3.0inni 






5.3mni (M;^)^?)) 


mill 3 : 


«(DJ^;U^- : 


-2.3mni 






+0.21111 






3.0mm (^M^Jb^?.) 






4.0mm (^)1:«3^?)) 


mi. 4 : 


®tD:f}^;U^'— : 


-2.3iiim 




mm\^mi : 


+1.5mm (.fU^'^-h^^) 






2.5mm (^ttli^:?)^?>) 






6.0mm 


M5 : 




-2.3mm 






+1.5mm C/l/^V;^)^?)) 






2.5mm (^OT^;?)^^) 






4.5mm (SMMjJj^?.) 



10^1 ^^miJ^C^mLTco 
[0 0 7 1] 

(Sandimraun) , If^FX (Sandoz) ; 2 0mg/kg{*S) OJlJlF^a^f^S 
(7^PV-riX> (Achromycin) . U (Lederle) ; m^^M&l OOmg 

[0 0 7 2] 

5. 2 Wl^>/t^xyh««#cD^^tjT 



[0 0 7 3] 



Sl»^2 0 0 : 


4SM 


9.7 




MS 7B^ 


13.9 


ijW^2 0 1 : 


^ffi2 4BM 


13.5 




MS 7B^t 


1.3 


Wm^2 0 4 : 


M4 SBta 


12.7 




M5 OBti 


0.5 


m^m^ 2 0 5: 


W8 6BM 


9.0 




M4 2Bm 


1.0 



[0 0 7 4] 

gmaNo. A-3278; 5mg/kgf*S) ^DUMP^ai^^S^t/co ai^ttS^j-Tm 

^S$4aTV^§ (Bruestle?)^ Current Protocols In Neuroscience, Unit 3.10 
, John Wiley, New York. 1997) o 4 ^OS)!^© 5 3 EA'^JW^tc^ 

[0 0 7 5] 

5. 3 =^fii^^>lfxyhtDm¥6g^*if 

> bfc^O^oT. P B S 4 %/^^4->;UA7;Vxii FTm>Iie^^;: 

ML/to M^lSM^^^IKOmU |W|DISIS»4°C-I:— «SL/cm. 
h-A^ffiV^T5 0 /xmO^m^lWbfcc F^-««. T.-^f-'y-C h D 
NAlcMt^yu-f:^mh^r]^Nk 1 n s i t um^7U ^^-lf->^3 ^tc 
J;oT^t±i$tl/c: (Hoez & Altenburger, Nucl. Acids Res. 9:683-696, 1981; 
Bruestle?.. Neuron 15: 1275-1285, 1995) o ^^-r7''J ^VXL/c F^^fflK 

mm'T^m (5. 2) tcMbfc^425iDii»Mgi3{stz:43v^T^ffibfc. n-f- 

»^2 0 0tC^oV^T. i^ffi^iiffi^ILfcMM^I^t-^ftLfco MiJi^t-^SV^T 



(46) #^2 0 0 1 -5 2 6 8 8 4 

^jf fc' If § mmmmm^m^mm-r § o 

[0 0 7 6] 

T^LV^ (LundS). Neurosci. Lett. 61: 221-226. 1985; M6jrLJIti> C. Lang 
enaur. Department of Neurobiology, University of Pittsburgh School of Me 
dicine, 818A Scaife Hall, Pittsburgh, Pennsylvania 15261, USAtc<j;oTii 

mil E s mm^mmm%m(o^mm^m^^^to 

[0 2] E S W;5)^f,«D#M^43j;OTfi*W*ffl<D4fi5cO^i^0^^ 

•To 

[03] E s mm(D-cy\£ h timm^^xjfi>^im<Dnmmmmm(Dmm^ 

[0 5] E smfi5i5#«43d;OTS*WAffl©it«'i^^^t-o 
[0 6] E S Lfc ^ V TMWfla^^-To 

[0 7] #-il?©»tCc!;§. E sWfi5fe^iJ7Mlgl*:o»{t:^{t: 

[08] -rvif bn (A~B) *5j;aVNyx-i'y^>y?So»tx>'e 
^^^4^x:/^fi*^^y (C~D) ©ES»fi*#W 

(E S«ttJ 1 ^M) O-^-ny^Mb^^-To 
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[0 3 A] 
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Fig. 3 
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1. □ aiinuNbj.: 

bec«BK»hqrirf«tetoiwrtjrf«teiiiteBi.tiiad«pp{re^ 

sBOBh am be coricd out, spcci&alh': 



BraH ObieiradaiuwhnciiDi^oriiiTcntioijila 




I I As only scimefif the leguiied additional seaidi fees nnKimiAr^ 
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